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Problem number £1} 


(18 MarksI 


a) Consider two surface pressed against each other. Now the air at the interface is evacuated. Will 

the thermal contact resistance at the interface increase or decrease as a result? (4 Marks) 

b) What is a conduction shape factor? How is it related to the thermal resistance? (4 Marks) 

c) A steam pipe of inner and outer diameters 1.6 and 1.7 cm respectively is covered by with two 
layers of insulation. The thickness of the first layer is 3 cm and that of the second layer is 5 cm. 
the thermal conductivity's of the pipe and insulating layers are 58, 0.174 and 0.093 W/m.K, 
respectively. The temperature of the inner surface of steam pipe is 300 °C, and that of the outer 

surface of the insulation layer is 50 °C. Determine the heat loss per meter and the layers contact 
temperatures. (10Marks) 

Problem n umber (2t (18 Marks! 

a) A pipe is insulated to reduce the heat loss from it. However, measurements indicate that the rate 

of heat loss has increased instead of decreased. Can the measurements be right? (6 Marks) 

b) Steam flows through tubes whose outer diameter is 5 cm and whose walls are maintained at a 

temperature of 180 °C. Circular aluminum alloy fins (k = 186 W/m. °C) of outer diameter 6 cm 
and constant thickness 1mm are attached to the tube. The space between the fins is 3 mm, and 
thus there are 250 fins per meter length of the tube. Heat is transferred to the surrounding air at 
T '“ = 25 ° c > with a heat transfer coefficient of 40 W/m 2 . °C. determine the increase in heat 
transfer from the tube per meter of its length as a result of adding fins. (12 Marks) 

Problem number (31 (18 Marks! 

a) In what medium is the lumped system analysis more likely to be applicable: in water or in air? 

(6 Marks) 

b) A cubic block whose sides are 5 cm long is initially at 20 °C and are made of granite ( k = 2.5 

W/m. °C and a = 1.15 x 10' 6 m 2 /s) exposed to hot gases at 500 °C in a furnace on all of their 
surfaces with a heat transfer coefficient of 40 W/m 2 . °C determine the center temperature of the 
cubic after 10 min. (12 Marks) 
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(18 Marks) 


Problem number (4) 

a) What is meant by a time constant ? (4 Marks) 

b) Define the reradiating surface, radiation shields, and irradiation. (4 Marks) 

c) A cryogenic fluid flows through along tube of 20 mm diameter and the outer surface of which is 

diffuse and gray with ei=0.02 and Ti=77 K. This tube is concentric with a large tube of 50 mm 
diameter and the imier surface of which is diffuse and gray with e 2 =0.05 and T2=300 K. The 
space between the two surfaces is evacuated. Calculate the heat gain by the cryogenic fluid per 
unit length of tube. If a thin radiation shield of 35 mm diameter and 63=0.02 (for both sides) is 
inserted midway between the inner and outer surfaces, calculate the change in the heat gain per 
unit length of the tubes (as a percent ratio). (10 Marks) 

Problem number (51 (18 Marks) 

a) Explain the Planck distribution for the black body? (6 Marks) 

b) A large uranium plate of thickness L = 6 cm and thermal conductivity k = 28 W/m. °C in which 

heat is generated uniformly at a constant rate of g = 5 x 10 6 W/m 3 . one side of the plate is 
maintained at 0 °C by iced water while the other side is subjected to convection to an 
environment at Too = 30 °C with a heat transfer coefficient of 45 W/m 2 . °C, considering a total of 
four equally spaced nodes in the medium, two at the middle and two at the boundaries, estimate 
the exposed surface temperature of the plate under steady conditions using the finite difference 
approach. (12 Marks) 


With my best wishes 


EXAMINERS DR. ELSAYED ELS AID 
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Answer ALL the following questions: 


The first question (17 marks) 


A Explain the load characteristic of D.C shunt generator. 

B A dc series generator has an armature resistance of 0.5 ohm and series field resistance 
of 0.03 ohm, it drives a load of 50 A. if it has 6 tums/coil and total 540 coils on the 
armature and is driven at 1500 rpm, calculate the terminal voltage at the load, assume 
4 pole lap type winding, flux per pole as 2 mWb and total brush drop as 2 V. 

The second question (17 marks 


A Why a dc series motor cannot be started on no load. 

B A 500 V d.c. shunt motor takes a current of 5 A on no load. The resistance of the 
armature and field circuit are 0.5 ohm and 250 ohm respectively. Calculate the 
efficiency when the motor takes a current of 100 A. 

The third question (17 marks) 

A Explain the short circuit test and open circuit test on transformer. Why these tests are 

to be performed? 

B A 5KVA, 500/250 V, 50 Hz, single-phase transformer gave the following readings, 
Open circuit test : 500 V, 1 A, 50 W (L.V. side open) 

Short circuit test : 25 V, 10 A, 60 W (L.V. side shorted) 

Determine 

a- The efficiency on full load, 0.8 lagging power factor. 

b- The voltage regulation on full load, 0.8 leading power factor. 

c- The efficiency on 60% full load, 0.8 leading power factor. 

d- Draw the equivalent circuit referred to primary and insert all the values in it. 

The fourth question 617 marks 


A Which of the following statements are correct? You can write down in your answer 
sheet the question number followed by either V or X mark. 

CjuX-J C* J. J<^jaJ 








1- the speed of three-phase induction motor is the same of rotating magnetic field 
produced in its stator winding 

2- the slip of three-phase induction motor cannot be zero 

3- at maximum efficiency of three-phase induction motor the variable loss = 
constant loss 

4- when the rotor resistance of three-phase induction motor is increased the 
starting torque decrease 

5- when the rotor resistance of three-phase induction motor is increased the 
maximum torque decrease 

B 

The power input to a 500 V, 50 Hz, 6 pole, three-phase induction motor running at 
975 rpm is 40 kW. The stator losses are 1 kW and friction and windage losses total 2 
kW. calculate : 
a- the slip 

b- the rotor copper losses 
c- the output horse power 
d- the efficiency 

The fifth question (17 marks) 

A 

Discuss the methods used for starting single-phase induction motors. 

B 

A three-phase, 11 KV, 1000 KVA, 60 Hz, two-pole, star-connected, synchronous 
generator has X s = 3 ohm per phase and R s = 0.4 ohm per phase. The generator 
operates at full load with 0.8 lagging power factor. 

(a) Determine the excitation voltage at the rated condition. Draw the phasor diagram 
for this condition. 

(b) Determine the torque angle at the rated condition. 

(c) the voltage regulation at this load 


Good Luck and best wishes 
Dr. Abd El-Wahab Hassan 
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Question Number (3) 


1. Model tests are to be performed to study the flow through a large valve 
having a 2-ft diameter inlet and carrying water at flow rate of 30 ft 3 /s. The 
working fluid in the model is water at the same temperature as that in the 
prototype. Complete geometric similarity exists between model and 
prototype, and the model inlet diameter is 3 in (3/12 ft). Determine the 
required flow rate in the model. 

2. Derive an expression for the Continuity Equation for steady two-dimensional 
incompressible viscous fluid. 

3. Derive an expression for the Navier-Stokes equations. 

4. Calculate the loss of head due to friction and the power required to maintain 
flow in a horizontal circular pipe of 40 mm diameter and 750 m long when 
water (coefficient of dynamic viscosity 1.14 x 10" 3 N s m~ 2 ) flows at a rate: (a) 
4.0 liters min" 1 ; (b) 30 liters min" 1 . Assume that for the pipe the absolute 
roughness is 0.000 08 m. 


Question Number (4) 


(15 Marks) 


1. Write short notes on one of the following topics: 

a) Economical Pipe lines, b) Dimensional Analysis and similitude, c) Laminar and turbulent 
flow, d) Real and ideal flow, e) Energy equation and its applications. 

2. A clean cast iron pipeline of 0.3 m diameter and 300 m long connects two reservoirs 
having surface elevations 60 and 75 m. Calculate the flow rate through this line, 
assuming water at 10°C and square edged entrance. 

3. Water at_40°C flows in a 75 mm pipe at Reynolds number of 80 000. This is a 
commercial pipe of equivalent sand grain roughness 0.15 mm. What head loss is to be 
expected in 300 m of this pipe? 


4lLuiV) C-ulIjI 


With my best wishes: 

Qj £la*. 
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